| INTRODUC TI ON

Adult-onset immunodeficiency (AOID) is an immunodeficiency syndrome associated with intracellular infections, especially nontuberculous
Mycobacteria (NTM), along with other opportunistic microorganisms. [1] [2] [3] Many reports have described an association of the syndrome with the presence of autoantibodies to interferon (IFN)-γ. Most patients that have been diagnosed with AOID have been of Asian extraction and were negative to human immunodeficiency virus (HIV). 1, 4 No standard assay exists to measure autoantibodies to IFN-γ, either qualitatively or quantitatively. Most commonly, sera from reported patients have been tested for the existence of autoantibodies to IFN-γ by immunological assay, that is, enzyme-linked immunosorbent assay (ELISA), 1, 5 antigen capture assay. 6, 7 Most reports of AOID associated with the presence of autoantibodies to IFN-γ, including ours, were from teaching hospitals, where patients might be referred from smaller healthcare centers. 1, 4, 8, 9 As assays for autoantibodies to IFN-γ in general hospitals may not be readily available, the number of cases of AOID may be substantially underestimated.
In this study, we described a simple, user-friendly, in-house dot enzyme-linked immunosorbent assay (Dot-ELISA) for detecting autoantibodies to IFN-γ. To date, no standard assay exists to detect autoantibodies to IFN-γ. An easy-to-use, low-cost assay that can be performed in any laboratory would be a valuable tool for clinical management of AOID, as well as better reveal its prevalence.
Methods:
Our experimental study exploited a dot enzyme-linked immunosorbent assay (Dot-ELISA) strip to detect autoantibodies to IFN-γ. Sera from 66 HIV-negative patients having autoantibodies to IFN-γ as determined by indirect ELISA were tested.
Results: Dot enzyme-linked immunosorbent assay was sensitive (100%) and specific (94.5%), with a positive predictive value of 97.6% and a negative predictive value of 100%.
Conclusion:
This simple method provides prompt qualitative results that can be read visually and used in facilities with limited testing capabilities.
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| MATERIAL AND ME THODS
Sera were collected from 66 HIV-negative patients having a history or being infected with proven opportunistic infections at Chiang Mai University Hospital, Chiang Mai, Thailand, as described previously. Figure 1A ). The strips were dried at ambient temperature for at least 24 hours.
The experiment was designed as single blind with 3 repetitions.
Individual strips were put into 1.5-mL microcentrifuge tubes, and the strips were soaked with 10% skimmed milk in PBS for 60 minutes.
After discarding the solution, 1 mL of individual serum diluted 1:100 was added into each tube and incubated for 60 minutes. The strips were washed 5 times with 0.05% Tween-20 in PBS, and 1 mL of 1:1000
diluted Biotin-SP-conjugated AffiniPure F(ab′) 2 fragment donkey antihuman IgG (Jackson ImmunoResearch) was added to each tube and incubated for 60 minutes. After washing, the strips were incubated in 1:1000 diluted alkaline phosphatase-conjugated streptavidin (Vector Laboratories, Burlingame, CA, USA) for 60 minutes. All strips were transferred into a reservoir containing BCIP/NBT substrate (Vector Laboratories) and stirred for 15 minutes. The reaction was stopped by immersing the strips in distilled water; the strips were then left to dry.
The results were read 15-20 minutes after stopping the reaction.
| RE SULTS
This study used human serum albumin and donkey anti-human IgG The results from 3 repetitions are shown in Table 1 . The average sensitivity and specificity of Dot-ELISA compared with indirect ELISA were 100% and 94.45%, respectively. Positive predictive value (PPV), which indicates the probability that the disease is present when the test is positive, and negative predictive value (NPV), which indicates the probability that the disease is not present when the test is negative, were 97.56% and 100%, respectively.
| D ISCUSS I ON
Thus far, in-house assays, mostly ELISA-based techniques, have been used to detect autoantibodies to IFN-γ. In our setting, sera from suspected cases were sent to the laboratory sporadically, testing few samples by ELISA was quite costly, given that serial dilutions of positive control serum must be included. The Dot-ELISA technique developed here allows prompt screening of each suspected case at lower cost.
The strips can be prepared ahead of time in a large batch and stored for later use; the strips have an excellent shelf life, with the same results obtained from strips prepared over a year before (data not shown). As the result can be read visually and no special equipment is needed, the strips could be distributed to public health centers with suspected AOID cases or from where cases were referred.
This may increase the chances of accurately diagnosing AOID, improving clinical management and better revealing the scale of the problem.
Our Dot-ELISA assay has some limitation when compared with standard ELISA. The assay provides qualitative results, therefore the relative concentrations of autoantibodies to IFN-γ could not be determined. Dot-ELISA strip also reported some false positives. Several factors are known to contribute to false positivity in immunoassays, such as changes in pH and ionic strength of the reaction mixture or spilling over of reagents that interfere with the color development. 10 Other factors causing false positive reaction in immunoassays include rheumatoid factors, 11, 12 heterophilic antibodies, 13 serum macroglobulins from patients with systemic lupus erythematosus, 14 and other proteins. 10 Evaluating the factors causing nonspecific binding would improve the effectiveness of these strips. Nevertheless, our strips have demonstrated good sensitivity and specificity, with high PPV and NPV, indicating their potential for rapid detection of autoantibodies to IFN-γ.
In conclusion, our Dot-ELISA strip was a modified ELISA-based method for more practical detection of autoantibodies to IFN-γ in each suspected AOID case; it was quick and economical, required no special technique or equipment, and the results could be read visually. As this syndrome has a high mortality rate (from our observation, 32% of patients died at the median time of 25 months after diagnosis 1 ), this method may be helpful in diagnosing AOID, predicting its prognosis, and interpreting treatment outcomes. 
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